
5G: 
Fundamentals and 

Deployment Considerations

Jeffrey H. Reed and Nishith D. Tripathi

A 5G Tutorial at ISART 2020 

(August 10-13, 2020)

Reference: 
bƛǎƘƛǘƘ 5Φ ¢ǊƛǇŀǘƘƛ ŀƴŘ WŜŦŦǊŜȅ IΦ wŜŜŘΣ άрD /ŜƭƭǳƭŀǊ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ-WƻǳǊƴŜȅ ŀƴŘ 5ŜǎǘƛƴŀǘƛƻƴΣέ
The Wireless University, https://thewirelessuniversity.com/, April 2019.

reedjh@vt.edu& nishith@vt.edu

https://thewirelessuniversity.com/
mailto:reedjh@vt.edu
mailto:Nishith@vt.edu


About Us: Dr. Jeff Reed

ÅFounder ofWireless @ Virginia Tech and Fellow to the IEEE
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ÅCo-founder of Cognitive Radio Technologies (CRT), Federated Wireless, and PFP 

Cybersecurity

ÅInternational Achievement Award by the Wireless Innovations Forum

Willis G. Worcester Professor at Virginia Tech
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Tutorial Goals

Give examples of services targeted by 5G

Specify the performance goals for 5G in terms of data rates and latency
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Illustrate the overall 5G system architecture

Explain Network Slicing, Service Based Architecture (SBA), and Multi-access Edge Computing (MEC)

Summarize key characteristics of the New Radio (NR) air interface

Differentiate between Standalone (SA) NR and Non-Standalone (NSA) NR 

Discuss the challenges of different spectrum bands

Mention the roles of Network Functions Virtualization (NFV) and Software Defined Networking (SDN)



5G Fundamentals:
Target Services & 

Performance Goals
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Evolution to 5G
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Before 5G:
üCellular technologies have evolved from the first-generation (1G) to 

the fifth-generation (5G) in about four decades
ü4G Long Term Evolution (LTE) is a globally-deployed mobile broadband 

technology
üThe standards organization, 3GPP (Third Generation Partnership 

Project), defined 4G LTE in Release 8 in 2008
The 5G Era:
ü5G offers unprecedented performance capabilities and flexibility
üоDtt ŘŜŦƛƴŜŘ άрD tƘŀǎŜ мέ ƛƴ wŜƭŜŀǎŜ мр ƛƴ нлму
üоDtt ŦƛƴŀƭƛȊŜŘ άрD tƘŀǎŜ нέ ƛƴ wŜƭŜŀǎŜ мс ƛƴ Wǳƭȅ нлнл

More info 
about 
standards 
in another 
ISART 
tutorial



What can 5G Do for Us? The ITU Triangle!
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5G vs. 4G: Performance Goals in a Nutshell!
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So, How Do We Build 5G?


